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like E the valencies m must have a nature different from the valencies
m'; in atoms with side-chains like P there must be three different
kinds of valencies, viz. m, m' and m".
If, in atoms of the type F, the valency m is closed by treatment
at a high temperature, m' at a medium temperature, and m" only at a
lower temperature, these atoms would appear to have <c variable "
valencies and to be mono-, tri- or penta-valent. To the various positions
of the side-chains in atoms of the F type may be due the possession of
electro-positive properties by the valencies m and m/ and of electro-
negative properties by the m" valencies or vice versd. Atoms with
such side-chains can only unite with a definite number of electro-
positive or electro-negative atoms or atomic groups.
From the structural formula F it may also be seen that, if the
valencies m', m,. m' and m" are saturated and that one m" side-chain
is unsaturated, the atom will be capable of transformation into the tri- or
penta-valent form, according to the power of the unsaturated valency.
If the valencies m', m, m' of the atom F are strong (i.e. if they are
only affected by treatment at a high temperature) whilst the valencies
m", m" are weak (i.e. only stable at low temperatures) the atom may be
said to have three major valencies and two minor ones-
Atoms with side-chains such as H, in which part of the valency is
only stable at low temperatures, may, in the light of this explanation,
possess four minor valencies and two major ones.
The minor valencies cease to exist at other than low temperatures,
in concentrated solutions and in substances in the solid state, so that
they are usually overlooked. The authors have already (p. 228) stated                 j
that, according to Knoblauch and Nernst, spectrum analysis affords a                 I
very delicate means of ascertaining the constancy or otherwise of the                 *
constitution of a substance, as any change in the absorption spectrum                 *
of a dissolved substance indicates a change in the constitution of the                 \
latter.                                                                                                             I
Recently Hantzsch553 has shown, as the result of a series of ezperi-                 I
mental investigations, that all changes in the spectrum effected by                 \
dilution are due to chemical causes and that each change in the spectrum                 }
indicates the progress of a chemical reaction.  The delicacy of spectrum                 *
analysis is so great that the minor valencies will probably be discovered                 \
by its aid in many cases where they are, at present, unknown.                              *
If, in atoms with four chief and two minor valencies (formula H),
only two or three of the major valencies m' are saturated, such atoms
will have the power of saturating other m' major valencies, whence                  j
atoms in which three major valencies are saturated must be more
active in reaction than those in which only two major valencies are
saturated. The former must be better able to pass into the tetravytent
state than the latter, as the major valencies m' are not symmetrically
saturated.
These consequences of the arcMd hypothesis are in agreement with
the known tacts and experimental results.